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shall not be llaole for errors contained herein or for Incidental or 
consequential damages In connection with the furnishing, performance, 
or use of this material. 
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photocopied or reproduced without the prior written consent of Hewlett* 
Packard Company. 
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NOTE: This document Is part of the 264XX DATA TERMINAL product 
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1.0 INTRODUCTION. 

Th» Processor (ti080A-'2) Module functions as the naln contrclllnq unit 
for tne terminal. The processor fetches instructions from nenory and 
perforns I/O operations on other modules attached to the terminal data 
bus (BacKplane Assembly), The 8080A-2 Processor Module has the capa- 
bility of accesslnq either the standard bacicplane bus or a special top 
plane bus defined later in this section. 

2.0 OPERATING PARAMETERS. 

A summary of operating parameters for tne Processor (8080A-2} Module 
is contained in tables 1.0 through 5.1. 



Table 1. Physical Parameters 



tsssxssssssssssss: 

part 
Number 

Kssassxssssss 



02640-60209 



Nomenclature 

rSSCS3«SSsSsS3S3SSS 



Processor (808OA-2) PCA 



ssssssssxassxssrsssssss; 
Size (L X It X 0) 
♦/-O.IOO Inches 

sxxsssxsxxsssssszsss: 



12.5 X 4.0 X 0.5 



weight 
(Pounds) 

3SXXSXXXS 



Number of BacKplane Slots Required: 1 

S3XXXXSSXXXXSSXS3XXXSSXXXXSXXSSXXSSX3SXXSSSSXXSSXXXSXXXSXS3XSSXXSSXSSSSSXS3SXSXX 
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Table 2.0 Reliability and Envlronirental Inforinatlon 



Environmental: ( X ) HP Class B ( ) Other: 
Restrictions: Type tested at product level 

Failure Rate: 1.267 (percent oer 1000 hours) 



Table 3.0 Power Supply and Clocic Reaulrenents - Measured 
(At •t-/-5% Unless othernrlse Specified) 



♦5 volt Supply 
^ 300 aiA 



♦12 volt Supply 
9 60 fflA 



115 volts ac 

9 A 

NOT APPLICABLE 



-12 volt Supply 
9 2 mA 



♦42 Volt Supply 
9 mA 
NOT APPLICABLE 



220 volts ac 
9 A 
NOT APPLICABLE 



Clock Frequency: 5.000 mhz (+4%, -50%) 
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Table 4.0 Jumoer Definitions 

Function 
PCA 
Oesl9n4tlon 

essssssssssssas 



MSBI 

CTUI 

DCI 

PAE 

HLTE 

POLL 



In 



Do riot Invert A00R14 and 

addrTs 
Enable CTU Interrupts 
Enable Oatacona interrupts 



Enable PROC ACTIVE Driver 



Allow RUN/Halt Froa RUN Line 



Allow Assertion of POLL 



Out 



Invert A0DR14 and ADDR15 



Disable CTU Interrupts 



Disable Oatacoam Interrupts 



Disable PROC ACTIVE Driver 

RUN Always, NO Halt 

Do Not Allow Assertion of 
POLL 



XSS«SSS3SSSaxa3SSSaXSSSSSSSS33SSS3SsXS%S«SSS3SSSS=3SSSSSSSS33S3SSSSCSSSSZSSS33SS 
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5.0 CO 


sssssssssssssss: 


Essssssrsrssssssss 


1 connector 


1 Signal 1 


1 and Pin No. 


Maffle 1 


1 ssssssrsssssss 


sssssss=rrssssss | 


1 PI, Pin 1 


♦ 5V 1 


1 -2 


GNO 1 


1 -3 


SyS CLK 1 


1 -4 


-12V 1 


1 -5 


ADDRO 1 


1 -6 


ADDRl 1 


1 -7 


ADDR2 1 


1 -e 


ADDR3 1 


1 -9 


AD0R4 1 


1 -10 


ADDR5 1 


1 -11 


ADOPb 1 


1 -12 


ADDR7 • 


1 -13 


AD0R8 t 


1 -14 


A00R9 1 


1 -15 


ADORIO 1 


1 -16 


ADDRll 1 


1 -17 


ADDR12 1 


1 -18 


AD0R13 1 


1 -19 


ADDR14 1 


1 -20 


ADDR15 1 


1 -21 


I/O 1 


1 -22 


GND 1 



connector Information 

Siqnal 
Description 

♦5 Volt Power Supply 

Ground Common Return (Power and Siqnal) 

4.915 MHz System Clock 

-12 Volt Power SupDly 

Negative True, Address Bit 



Megatlve True 
Negative True 
Negative True 
Negative True 
Negative True 
Negative True 
Negative True 
Negative True 
Negative True 
Negative True 
Negative True 
Negative True 
Negative True 
Negative True 
Negative True 
Negative True 



Address Bit 1 

Address Bit 2 

Address Bit 3 

Address Bit 4 

Address Bit 5 

Address bit 6 

Address Bit 7 

Address Bit 8 

Address Bit 9 

Address Bit 10 

Address Bit il 

Address Bit 12 

Address Bit 13 

Address Bit 14 

Address Bit 15 
Input Outout/wemory 



Ground Common Return (Power and Signal) 
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Tablt 5.C 


ssssssssssss: 


sssssssssssssss 


Connector 


1 signal 


and Pin Mo. 


1 Name 


ssssssssssss 


ssssssssssssss 


PI, Pin A 


1 GNO 


-B 


1 POLL 


-C 


1 ^127 


-0 


1 PWR ON 


-E 


1 BUSO 




•.«« 


-F 


1 ausi 


-H 


Bui2 




•M.-» 


-J 


BUS3 


-K 


BUS4 


-L 


BUSS 


-M 


BUS6 




»•»— 


-N 


BUS7 


-P 


WRITE 


-R 


ATN2 


-S 


!iAIT 


-T 


PRIOR IN 


-U 


PRIOR OUT 


-V 1 


proc"active 



33SSXS3SSS 



-W 

-X 

-5f 



-2 

ssss: 



BUSY 

RUN 
REQ 

ATN 



Connector Information (Cont'd.) 

Siqnal 
oescrlotlon 

Ground Ccnmon Return (Power and Signal) 

Negative True, Polled Interrupt 
Identification Request 

♦12 Volt Power SuDply 

System Power On 

Negative True, Data Bus Bit 

Negative True, Data Bus Bit 1 

Negative True, Data Bus Bit 2 

Negative True, Data Bus Bit 3 

Neqatlve True, Data Bus Bit 4 

Negative True, Data Bus Bit 5 

Negative True, Data Bus Bit 6 

Negative True, Data Bus Bit 7 

Negative True, write/Read Type Cycle 

Negative True, CTU and Polled Interrupt 
Request 

Negative True, wait Control Line 

Bus Controller Priority In 

Bus Controller Priority Out 

Negative True, Processor Active 
(Controlling Bus) 

Negative True, Bus Currently Busy 
(Not Available) 

Allow Processor to Access Bus 

Negative True, Request (Bus Data 
currently Valid) 

Negative True, Data Comn Interrupt Request 
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Table 5.1 



Connector 
and Pin no, 

P3, Pin 1 

- 2 

- 3 

- 4 

- 5 

- 6 

- 7 

- 6 

- 9 
-10 
-11 
-12 
-13 
-14 
-15 
-16 
-17 
-18 

-19 

-20 
-21 

-22 



Signal 

Name 

GNO 
AODRO 
ADDi^l 
A0DR2 
A0DR3 
ADDR4 
AD0H5 
ADnR6 
ADDR7 
A00R8 
ADDR9 
AOORIO 
AOORll 
A00R12 
A0DK13 
AD0R14 
A00R15 
TOP ACTIVt 

READ 

WRITE 
SYNC.PHASEl 

GNO 



Connector Information 

Signal 
Description 

Ground 

Address Bit 

Address Bit 1 

Address Bit 2 

Address Bit 3 

Address Bit 4 

Address Bit 5 

Address bit 6 

Aidress Bit 7 

Address Bit 8 

Address Bit 9 

Address Bit 10 

Address Bit 11 

Address Bit 12 

Address bit 13 

Address Bit 14 

Address Bit 15 

Negative True, (Low) Indicates Top Plane 
Module Address Recoonition. (High 
Causes a Bottom Plane Bus Cycle) 

High Indicates Top Plane Bus Data Should 
Be Gated On 

High Indicates Top Plane Bus Data is Valid 

Positive Pulse of 100 nSec at Beginning 
Of Processor Major Cycle 

Ground 
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Table 5,1 


ssssssssssss: 


SSSSS33SSSXSS 


Connector 


1 Signal 


and Pin mo. 


1 Naae 


ss=rsssssss3 


! ssssssxssxss 


P3, Pin A 


1 GNC 


-B 


1 D8IT0 


-C 


OBITl 


-0 


0BIT2 


•E 


0BIT3 


-F 


DBIT4 


-H 


OBITS 


-J 


DBIT6 


-K 


DBIT7 


-L 


IHT60 


"H 


B.S. 


-N 


T0P"WAIT 



-p 

iSSSSSSSSSSSSC 



I/O 



S3SXS3XSSXSXSS 



connector Information (Cont'd.) 

Signal 

Description 

sxsxsxxssxxxxxxxsxsxxxssssxxsxsssxxsxxxxssxx: 

Ground 

Data Bit 

Data Bit 1 

Data Bit 2 

Data Bit 3 

Data Bit 4 

Data Bit 5 

Data Bit 6 

Data Bit 7 

Negative True# (Low) Causes Processor 
Interrupt Request to Address 60 (octal) 

Bank Select Bit from ^OOE latch • 
Allows paging In 64K blocics. 

Negative True, (Low) Causes Processor 
Walt States to Synchronize Processor 
with Slow Memories 

Negative True, (Low) Indicates 
(A15 A14 A13 A12) « (1000) 

XXXX3XZ3SXSXSSSXXXXX33XXXSXSSXX3SX:^SSS3XXXXXSXX: 
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Table 5.1 Connector Information (Cont'd.) 



Connector 
and Pin no, 



-R 



-S 
-T 
-U 

-V 



-w 



-X 



-If 



-z 



signal 
Naae 

SYNC 



HLTA 

liO 

DISABLE ROM 



POLL 



STACK 



MCMR 



TOP GO SLOW 



GND 



Slanal 
Description 

Hl9h Indicates Processor Status Is Valid 
on Top Plane Data Bus 

Hlgn Indicates Processor Is Halted 

High Indicates Write or Output Cycle 

High Indicates Future Head Cycles 

Should Be Acknowledged by RAM, not ROM 

High Indicates That Devices with inter- 
rupts Pending Should Assert Their 10 

Code on Data Bus During Next I/O . READ 

(same as Bottom Plane POLL) 

hlgn Indicates Current Processor Cycle Is 
a Stack Access, Either Read or write 

High Indicates Current Cycle Is a Memory 
Read 



NegauAve True, (Low) Causes Current 
Processor Clock Cycle to be 500 nSec 
Instead of Usual 400 nSec Cycle 

Ground 
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3.0 FUNCTIONAL DESCRIPTION. Refer to the blocic diagram (figure l), 
schematic diagram (figure 2)r the timing diagrams (figures 3, 4, and 
5), the component location olaaram (figure 6), and the parts list 
(02640-60209) located in tne appendix. 

The 8080A-2 Processor PCA is the main controller In the terminal. It 
consists Of a clocic generator^ bus controller, data and address hus 
drivers/receivers, priority interrupt » Input/output, adaress bit In- 
vertf ready latch, and status latch functional blocKs. 

3.1 CLOCK GENERATOR. 

3.1.1 The Clock generator runs from the 4.915 MHz bus System Clock which is 
first doubled, then divided by either 4 or 5 (U211) to produce the 
2*phase non-overlapping clocic required by the 8080A-2. The clock gen- 
erator divides by 4 to give a 400-nanosecond clock cycle, and by 5 to 
give a 500-nanosecond cycle. The decision to generate a long cycle is 



made at the beginning of PHASE2 by monitoring the TOP 60 SL04 signal 
(P3, Pin Y). Top plane memories or devices with long access time may 
pull this line low when they desire access times of more than 400 but 
less than 500 nanoseconds. If a module wants more than 500 nanoseconds 



It must resort to use of the TOP wait line, which will cause access 
time to be stretched out by increments of 400 nanoseconds until tne 
line is released. 

The clock generator will generate only 500 nanosecond cycles if test 
point 4 (labeled SLOW) is grounded. This is a convenience when the 
INTEL ICE-80 test chip is to be used with the processor since the 
ICC-80 is soeclfled at 500 nanoseconds minimum clock period. 

3.1.2 The bus System Clock (4.915 MHz) on PI, Pin 3 is buffered by U38, Pin 
6 and goes to the clock doubier (UUl, Pins 11, 12, and 13) and to 
U411, Pins 3, 4, 5, and 6. U4il, Pin 4 drives discrete delay line 
L1-C6 which is ouffered by U411, Pins 5 and 6. U4li, Pin 6 drives ex- 
clusive OR Ulll, Pin 13 which compares the clock with the delayed (by 
50 nanoseconds) clock to produce a 50 nanosecond puis* for every clock 
edge, either positive going or negative going. 

This doubled clock drives the clock divider U211, Pin 2 which is con- 
nected as a synchronous divider selectable between dlvlde-by-4 and 
dlvide-by-5. The counter cycles up to state 9, then CARRY (U2ll, Pin 
15) enables a synchronous load (U211, Pin 9) on the next clock. The 
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parallel data Inputs are set to either 5 or 6 dependiinq upon the long/ 
short select signal from U511* Pin 4, which Is the and of 8080A-2 SYNC 



and TOP GO SLOW (P3, Pin Y). 

The CARRY output U211, Pin 15 during state 9 Is the TTL PHASEl clock, 
and the complemented OD during all states expect 8 or 9 forms trie TTL 
phase:2 clock, both of which are stepped up to 12 volts by U51, the 
75322 clock driver. 

3.2 BUS CONTROLLER. 

3.2.1 The bus controller request latch stretches the bus cycle request out of 
the 8080A-2, and Is cleared when the cycle has been Initiated. Since 

the keyboard does not pull kAIT and cannot withstand minimum REO cy- 
cles, the shortest REQ cycle generated ry the processor board Is 400 
nanoseconds giving a minimum bus cycle of 800 nanoseconds. 



The RUN and PROC ACTIVE signals can be disabled by jumoers to allow 
multiple processors on the same bus, where only one can be the main 
system processor. 



3.2.2 Memory or I/O accesses are ANDed with PHASEl and TOP ACTIVE to request 
d backolane bus cycle. This request is latched by U49, Pins 4, 5, and 
6 and U59, Pins 1, 2, and 8 through 13. The latch is cleared by Pwr on 
(U34, Pin 11) or Bus Request Acknowledge (U59, Pin 9 from U410, Pin 5). 

If RUN is enabled either by being nigh on Pl, Pin X or if wi is open, 
then the latch output is allowed to set U510, Pin 6 at the next nega- 
tive bus clock edge. This pulls down on PRIOR OUT (U511, Pin 11 and 
PI, Pin U). As soon as PRIOR IN goes high, at the next clock U510, Pin 



8 is set. This pulls BUSY on PI, Pin i» and pulls on PROC ACTIVE (PI, 
Pin V) if W2 is installed. In addition, address is driven onto the bus 

and data if it is a write cycle. One clock later REQ is pulled low 

when U410, Pin 8 sets. This state is held as long as WAIT is held low. 

The input request latch has now been cleared (U59, Pin 12). When mait 
goes high U510, Pin 8 will go off at the next clock, ending request and 
latching read data (U49, Pin li) to U21, Pin 11. One clock later the 



address and data are removed from the bus, PROC ACTIVE goes hiqh, and 
the cycle has been completed. 
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3.3 DATA AND ADDRESS BUS DRiVERS/PeCCIVERS. 

3.3.1 The bottom bus data Is latched at the end of REQ to hold It until the 
8080A*2 is ready for It. This allows holding the bottom bus the mini- 
fRUffl time and also provides the 200 nanoseconds address hold time 
required by the bottom bus protocol. All outputs are driven by 
74LS38'S (U22, U23, U45, U46, U52, U53, and U58). 

3.3.2 The backplane bus read data Is latched at the end of REQ by U49, Pin 11 

which generates a REQ signal in parallel with that put onto the bus by 
US8, Pin 11. This Insures that the data has been latched up before tne 
responding module can remove the data from the bus. During DBIN of a 
bottom bus read or input operation, the U21 data is driven onto the 
8080A-2 data bus by Ull and U12. This also accomplishes the inversion 
reguired between the negative logic backplane bus and the positive 
logic 8080A-2 data bus. 

3.3.3 Since the standard 8080A-2 has an input voltage threshold of about 3. 
volts # the standard TTL high output voltage of about 3 volts does not 
provide any noise immunity. Therefore* all 8080A-2 pins which art usea 
as driven inputs have been provided with pullup resistors (4.7k) to in* 
sure that the signals rise to a full 5.0 volts* tnus providing about 
1.5 volts of noise Immunity. The driving gate is in some cases a TTL 
totem pole and the active pullup functions to rapidly drive the signal 
UP to 3 volts# and the pullup resistor then pulls the signal more slow 
ly up to 5 volts. Since Uil and U12 are open-coliector gates* the 
pullups are always needed t^ere. However* RESET* READY* and INT are 
driven by totem pole outputs* and the pullup resistors coulB^ be elimi- 
nated from those signals if an 8080A were to be used* since it would 
have «n input threshold of about 1.6 vlts, and thus acceptable noise 
Immunity would be available without the extra resistors. 
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3.4 PRIORITY INTERRUPT. 

3.4.1 The 8080A»2 supports hardware vectored priority Interrupt on fi^e 
levels. This has been allocated as follows: 

PRIORITY INTERRUPT AbOR SOURCF CAN FIRMWARE DISABLE? 

Lowest 

30 10 msec Timer Yes 

40 Data Conm PC^'s Yes 

50 Cartridge Tape No 

60 Top Plane No 

Highest 70 Test Point No 

The interrupts from data comm and the CTU lave jumpers and can be dis- 
abled for multiprocessor applications. The timer, and data 
cojim interrupts nay be firmware disabled by an output instruction. 
Tne disables provide a method of mastcing undesired interrupts so that 
interrupts may be re-enabled during processing of interrupt of inter- 
mediate priority. Lower priority interrupts are masked off at entry to 
tne interrupt processing routine, then interrupts are enabled, thus 
providing that higher priority (i.e., unmaslced) interrupts may be 
acknowledged. Subseguent interrupts from the device currently being 
processed may be considered either higher or lower than the interrupt 
currently being processed, according to whether it itself is masked. 

The POLL line can be driven«by firmware and indicates to pollable in- 
terrupting devices with pending Interrupts that they should Identify 
themselves during the next bus input operation. They do this by ANDing 



POLL, I/O, REQ, and WRITE and use this signal to pull one bus data line 
low. 

Interrupt reguests are passed through the priority reguest holding 
latches (U310 and U311) to the priority encoder (U39) and then through 
U27, Pins 6, 3, and 8 drivers onto tne 8080A-2 data bus bits 3, 4, and 
5. The purpose of the reduest latches is to insure that the priority 
encoder output is stable during tne INTA cycle when the reguest is 
interpreted as an address. The INTA (U25, Pin 2) signal disables the 
latch inputs, thus holding whatever reguests were pending just previous 
to INTA. Whatever interrupts are pending at INTA time, the priority 
encoder puts out the code for the highest priority (.ending request. 
Which is then gated by DbIm onto the 8080A-2 data bus. 
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3.4.3 Two of the Interrupt sources nay be disabled (mastced) by a £irn<ware 
output Instruction. Data bits 4, and 5 nasic certain interrupts as 
snown in the HOOC BIT coding table. The disable signals 

from the output data latch U26 go to U210 to prevent the interruot re- 
quests tron reaching the request latches U3il, U310. 

3.4.4 UllO, U19, and U18 form a dlvlde-by-491S2 circuit which divides the 
4.9152 MHZ SYS CLK down to 100 Hz (10 aiiliisecond period). 

At PwR ON, u26r Pin 2 will be set low holding the timer reset by driv- 
ing UllO, Pin 4 and 10 and then through U28, Pin 3 and 4 to U18, Pin 
2 and 12 and U19, Pin 2 and 12. 

When U26, Pin 2 Is set high the timer begins counting CLK pulses. 
After 10 milliseconds have gone by UlS, Pin 10 will go low, U28, Pln 6 
will go high and U29, Pin 6 will set (go low) if U26, Pin 5 has been 
set high. The signal goes through interrupt disable gate U210, Pin 5 
to U311, Pin 7 thus entering an Interrupt request to the processor. 

After the interrupt is actcnowledged it is necessary to set U26, Pin 5 
low and then high to enable U29# Pin 6 to respond to the next period. i 

If a precise single Interval Is desired, U26, Pin 2 must be driven low 
and then high. The interrupt will occur 10 milliseconds after U26, Pin 
2 goes high. 

J. 5 INPUT/OUTPUT. 

3.5.1 TO provide strobes required by existing nodules, I/O is ir )pped out of 
memory address space. Memory references between i2K and 36K (A15 
through A12 > looo) are interpreted by the hardware as I/O operations 

and cause the I/O bus line to be pulled during the bus cycle. 

This address space may be used for memory if the I/O disable bit 
is used ( see MODE BIT table in section 3.5,2 ) . For 

firmware writing simplicity, address bits 8 and 4 are interchanged dur- 
ing an I/O operation. This results in module address being mapped as 
follows: 
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FIRMWARE 


BUS 


BUS PIN 


ADDRESS 


SIGNAL 


NAME 


sssssrsr 


rsssss 


sssssrs 


All 


M2 


ADDRll 


AlO 


Ml 


ADORIO 


A9 


MO 


A00R9 


A8 


M3 


A0DR4 


A4 


STROBE 


ADDR8 



3.5.2 



I/O Inout Involves a memory read with a logical address of 



A15 A14 A13 A12 All AlO a9 A8 A7 A6 A5 A4 A3 A2 Al AO 
1 00M2M1M0M3XXXXXXXX 

vhere *» Is module address and X Is strobe pattern. I/O output Involves 
a memory write analogous to the read. The 8080A*2 Input Instruction Is 
never used and the 8080A-2 Outout Instruction is used to set processor 
conditions. The 8080A-2 OUT <X> Instruction puts the contents of the 
accumulator Into the MODE latch. These bits are Interpreted as fol- 
lows: 



MODE BIT 

1 

2 
3 

4 
5 

6 



MEANING 

» Timer running 

s Timer Interrupt acknowledged 
= Timer re-enable 

s BanK Select Bit 

s I/O space disabled ( may be used for memory) 
« I/O enabled 

3 Data comm Interrupt held off 

= Timer Interrupt held off 

= Poll Interrupts (read with next Input 
operation) 

= Disable top plane ROw 
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209/1 

!-26-'l 



W6 controls wnetner A15 and A14 are inverted. The actual inversion is 

done by Ulll, Pins i, 2, and 3, and Ulll, Pins 10, 9, and 8 if Ii6 is 

out. If W6 is in, then no inversion taices place. . ote that the in- 
verted bits are also sent to the top plane. 

3.5.3 The Dortlon of menory space between 32k and 36K (decimal) is defined as 
I/O space. Memory operations referencing addresses within this range 
are translated into I/O operations by the hardware. The detection is 
done by U36, Pins 8, 9, and 10, U28, Pins 12 and 13, and U48, Pins 1, 
2, 12, and 13. This signal (048, Pin 12) is high for addresses falling 

within the I/O space and is used to drive the I/O line on both the 
bacicolane and the too plane ( unless disabled by the MOOR BIT 3 ). 



Additionally, the I/O signal causes exchanging of address bits A0DR4 



and A00R8 on the bacicplane only (no exchange on the top plane). This 
exchange is done by U31, controlled by U48, Pin 12 and is done to maice 
firmware source code easier to read. This has the effect of putting 
I/O module addresses into logical address bits All AlO A9 A8, 

U26 is the MODE latch. It holds 1 byte which is settable from 
the firmware, to determine various operating modes of the processor 
board/top plane combination, to disable certain interrupts, 
select bantcs and to acicnowiedge timer interrupts. It is 

loaded during wr time of an Out instruction. Byte 2 of the Out in- 
struction is not examined and can be considered a don't care conditionc 
It Should probably be set to "0". 

3.6 ADDRESS BIT INVERT. To maintain firmware compatibility with the 02640- 
60009 DMA PCA through the 8080A-2, the two most significant address 
bits (A15 and A14) may be inverted (if MS is removed). This allows the 
top word Of display memory to be addressed as thouah it were at the top 
of logical memory. This results in the following maoping: 

LOGICAL MEMORY PHYSICAL MEMORY 

(PROGRAM AOOR) (JUMPER AODR) 

0-16K 48K-64K 

16K-32K 32K-48K 

32K-36K (I/O) 16K-20K 

36K-48K 20K-32K 

48K-b4K (DISPLAY) 0-16K 

If W5 is installed no inversion takes place and no unused mapping is 
done, but this assumes the 16-bit DMA PCA (02640-60124). 
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3.7 READY LATCH. 

3.7.1 Tne READY signal Is sampled at tne beginning of PHASE2 to provide a 
suitable set-up interval. When a bus cycle is requester READY goes low 
at PHASEl rise, and when the waiting condition is over, HEADY will go 
nigh at the next rise of PhAsE2. with a minimum bottom bus cycle of 
800 nanoseconds this will cause two 8080A-2 Wait states CI microsec- 
ond). Top plane cycles may result in 0, i, or more Wait states* Top 
plane accesses which cause Wait states require memory access times of 
approxiaatw4.y 500 nanoseconds or less. 

3.7.2 The ready latch U29, Pin 9 is used to hold off the 8080A-2 while slow 
responding devices catch up. The latch is set during PHASE! either if 
the cycle is a bottom bus cycle (U48, Pins 10 and 11) or a slow top 

plane bus cycle (U48, Pin 9). Once the latch has been set, the TOP 

WAIT signal must go away during a PHASES so that the latch can clear, 
since it is sampled continuously while t.he 8080A-2 is in a wait state 
(U33, Pin 24). The latch is cleared at the beginning of PHASE2 of the 
next cycle after the wait condition is removed. The READY signal is 
pulled up by 4.7K (R2, Pin 8). 

3.8 STATUS LATCH. U25 holds the bObOA-2 status byte which is sent out 
during SYNC of each processor execution cycle (multiple cloctc cycles). 
These bits identify the type of cycle which is about to be done, 
whether memory, output, inoutr stacx. Interrupt, or halt. This Infor- 
mation determines whether a bus cycle will be requested, or whether an 
opcode (FST) should be jammed, or whether the data output latch should 
be loaded. 

4.0 TOP PLANE BUS. 

4.0.1 TO allow use of fast memory, provision is made for accessing memory 
through P3, over a top plane bus. The 8080A-2 puts valid addresses 
on the top plane less than 120 nanoseconds before the beginning of 



PHASEl. If no response has been received on TOP ACTIVE (P3, Pin 18) 
by the beginning of PHASEl, a oottom bus cycle is initiated. Thus top 



plane memories nust recognize their addresses and pull on TOP ACTIVE 
within 120 nanoseconds to indicate their presence. 
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The TOP WAIT signal functions analogously to the bottom dus maIT. It 
is anticipated chat this would be used during refresh of a dynamic RAM 



on the top plane. The TQP GO SIOK signal (P3, Pin Y) provides for slow 
ROM by allowing an addressed top plane module to as)c for a 500 nano- 
second processor clocK cycle Instead of a 400 nanosecond cycle. This 
means that 100 nanoseconds is added to the processor clocK cycle in the 
cycle following the assertion of SYNC by the 8080A-2. Cycles following 
the first slow one will be 400 nanosecond cycles. Thus a slow top 
plane module has the choice of asking for a 100 nanosecond slowdown via 



TOP GO SLOw# or a 400 nanosecond slowdown via TOP wait. 

The too plane bus accessed through P3 of the 8080A-2 Processor PCA is 
intended as a high speed path to program memory, bypassing the 800 
nanosecond minimum wait of the backplane bus. 

4.0.2 To minimize the need for jumpers and fixed memory allocations* a hand- 
shake method is used allowing the processor to determine without loss 
of time* whether a given word of memory is accessible over tne top 
plane bus. During processor cycle Tl» PHASEl* the processor puts 
valid addresses onto the top plane. A memory module which recognizes 

its addresses must pull down the TOP*ACTZVE line (P3, Pin 18) within 

120 nanoseconds of address recognition. If TOP ACTIVE is still high 

by T2, PHASEl, the processor assumes the addressed memory Is not 

accessible on the top plane and initiates a request for a backplane 
bus cycle at the same memory address. 

4.0.2.1 Although the primary application of the top plane is program ROM 



access # it has provisions for I/O and ram as well. The TOP wait line 
(P3, Pin N) can be used to cause an 8080A*2 wait state (or more than 1) 
if it is pulled low at the same time the address is recognized. This 
line is also sampled at T2, PHaSEI and uses the same ready latch as the 



backplane bus. Thereafter, TOP HAI7 is sampled continuously as long as 
tne 8080A-2 is in the wait state. Tnis permits processor holdoff dur- 



ing a refresh or slow l/o operation. The TOP GO SLOW line can oe used 
by slow memory modules to force a longer than normal clock cycle dur- 
ing access. This gives a 500 nanosecond access time require'^ent 
instead of the usual 400 nanoseconds. The timing is the same as for 

TOP* ACTIVE. 
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4.0.2.2 If refreshing Is done Innedlately followlna memory access during Ml 
(processor Fetch cycle), no conflict will occur since a mlnlfnum of 1 
microsecond Is available. To enable refresh during Halt the hlTA 
status bit Is available to switch refresh modes (P3, Pin S). For RAM, 
wo Is brought to P3, Pin T Indicating that a write Is to be done. The 
WRITE slgnul on P3, Pin 20 Is completely overlapped by address data 
and wo, and should be used to do the actual writing. The READ line on 
P3, Pin 19 Indicates when data should be gated onto the data bus (P3, 
Pin B to P3# Pin K). In cases where a ROM loader Is to load RAM In 
the same nemory space, a DISABLE ROM line (P3, Pin u) Is provided 
Which can be set by firmware* When this line Is high It Is Intended 
that read operations should be directed at RAM rather than ROM. 

There Is one more programmable line, POLL on PI, pin B. 



Interrupt line, INT60 (P3, Pin L) Is provided 
to allow future caoablllty enhancements. 

4.0.2.3 The I/O line (P3, Pin P) Is the decoded high order address (A15 A14 A13 
A12 3 1000) portion of memory space allocated to I/O ooeratlons and Is 
provided to simplify decoding of I/O device addresses In the future. 
The end pins (P3^ Pin 1, 22» A, and Pin Z) are grounded on the 8080A-2 
Processor PCA. Top plane modules may monitor any of these pins to 
determine If the top plane Is Installed. If the top plane Is removed, 
such modules should respond to accesses from the backplane Instead. 
This allows a mode where ail transfers taKe olace over the backplane, 
for diagnostic purposes. 
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